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Linkage analysis wit* microsatellile makers close to SCA2 locus hi 6 ***** 

Dim. H. Chneiweiss. EL La Guem. Y. Aojd and A. Brtce)) HopdaJ do la 
Saipetriere, Paris, France and "CoOega de France. Paris. France. 

Two led responsible tor autosomal A)mJnantcerebeaaT ataxia type I {{AOC^ 
have been identified: SCAl (spinal cerebellar ataxia 1) on c * womos "* e ®*'^?* 
and more recently CSA2 on chromosome 12q23-24. Six families wttti ADCA 
tvoel previously excluded from SCA1 locus were genotyped with 4 fTucrosateo- 
^(D12STOOi2S105-Dt2S84-D12S78) Dnked to SCA2 tocus and localized in 
the D12S58-PLA2 tntervaJ. Bipoint and multipoint analyses generated lod scores 
rX,SeWx>id erf -2 tor the whole D12S79-D12S78 r^nhS famffies 
thereby excluding the responsability of SCA2 gene, in one family, slightly 
oositlve tod scor values did not allow to conclude. These results demonstrate 
Sat SCA2 is not the responsible gene in at least 5 of the 6 tested French 
families whereas whereas positive linkage to SCA1 waatound In 4 
families Exclusion of SCAl and SCA2 toci in 5 families provide definite 
evidence tor the existence of a third tocus responsible tor ADCA type I. 



984 

Mappin* of en X-linked gene for ventral mldi f ? II 
(the TAS gene). ((R.Carmi, B. Parvari , J. Veinstein.)) 
Soroka Medical Center, Ben-Gurion University of the Negev, 
Beer-Sheva, Israel. 

Theoretical considerations, as well as clinical observ- 
ations and accumulating data in developmental biology, 
euggest that the human midline is a real biological "tity 
exhibiting the properties of a developmental field. It has 
been suggested that the ventral midline , defined by the 
full spectrum of the Pentalogy of Cantrel, might present a 
subset of the human midline fulfilling by itself the pre- 
requisites of a developmental field. The X-linked dominant- 
ly inherited Thoracoabdominal Syndrome (TAS) of ventral 
midline defects is suggested to be the phenotypic result of 
a single mutated gene operating within the Putative ventral 
midline developmental field. It is speculated that this is 
a type of an early developmental gene. We have undertaken 
the mapping of the TAS gene in an extended family with the 
TAS syndrome. DNA samples were obtained from 14 «"«ted 
individuals (2 males and 12 females) and 12 of their first 
degree relatives. A total of 45 X chromosomes were screened 
with highly polymorphic microsatell ite (CA-repeate) probes 
along the X chromosome . Two-point linkage analysis between 
the disease locus and the X chromosomal markers excluded a 
location of the gene on X P . P^^ive lod scores were 
obtained in the chromosomal region Xq22-q2J. The best lod 
score (Zmax=5.11) was obtained for the HPBT locus (Xq26.1) 
S isoToS. Additional results Indicate that the TAS gene 
iB located between the DXS425 and HPRT loci (Xq25-q26 . 1 ) . 
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Towards sequencing mitochondrial DNA Polymorphisms byhytrx^tJon to 
a custom oiigonucleot.de probe array. M S. Chee. M. S. Morrjv X. C. 
Huang, M. Dkjglemann. and S. Fodor.)) Affymax Research Institute, 3380 
Central Expressway, Santa Clara. CA 95051. 

Arrays of oligonucleotide probes corresponding to overlapping regions of 
a consensus human mitochondrial DNA (mtDNA) sequence were 
synthesized on derivatized glass slides. Puon^enth/ ta S?S^S 4 ^ kta 
products derived from hair root DNA were hybridized to the oligonucleotide 
arrays. Detection was by confoeal scanning laser m«crosccw- 
polymorphisms between a set of cloned and sequenced mtDNA fragments 
were detected as differences in fluorescence. 

In one design of array, a 1.3 kb region of mlDNA hcludmg the rongrn of 
replication was represented as a matrix of 269 overlapping probes varying 
in length from 1 1 to 15 nucleotides. The probe array was 1 x 1 cm i m size. 
Sets of probes were designed to minimize cross hybridization and 
differences in predicted melting temperature. The ^^^ciL^ 
different probe was specifically addressed by l^^ic^thesnde 
through a photolithographic mask, achieving selective deprotectwn (Fodor 

et al (1991) Science 251. 767-773). Nucleoside phosphora/mdites 

bearing photolabile protecting groups were then coupled to the exposed 
sites. Repeated cycles of deprotection and coupling were used to 
synthesize all the probes in parallel. 

The approach is very flexible. Using custom masks, arra^ canbe 
synthesized to represent any DNA sequence of interest. The high densrty 
of probes altowja large amount of information to be obtained from a single 
hybridization to a compact array. 
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Identification of new polyiaorphic DHA markers closely 
flanking the SMA locus using homozygosity 
mapping. ((O.Clermont, P.Burlet, L.Burqlen, S.Lefebvre. 
F.Jaacal M.O.Lathrop. J. Weissenbach*, A.Munnich and 
J.Melki.)) IHSERM 0.12. Hopital dea Bnfants Halades. 
Paris. l.ISSERH U. 358, PARIS. 2, Inatitut Pasteur et 
Genethon. Paris and Bvry. 

The gene for autosomal recessive forma of spinal 
muscular atrophy (SMA) haa recently been ""PP«f 5° 
chromosome 5ql3 within a 4cM region between the blocks 
AFMU4ye7/EP5.15 and MAP-1B/JK53. Among the 138 new 
microsatellites assigned to chromosome 5 that were 
generated by one of us (J.W) . 15 were mapped to the 
5ql2-ql4 region. A total of 50 type I, II. and III SMA 
families with at least two affected individuals and 29 
inbred SMA families from distinct geographical region 
with one or two affected individuals were investigated. 
Conventional hap lo type analysis combined with 
homozygosity mapping identified two new highly 
polymorphic microsatellites which are the closest 
flanking markers to the SMA locus. These data are 
essential for the combined genetic and physical mapping 
of the disease locus in order to isolate the SMA gene 
and demonstrate that homozygosity mapping using highly 
polymorphic markers may be the method of choice for 
high resolution mapping of recessive autosomal 
disorders. 



986 

DXYS1 56 is a polymorphic locus due to expansion of a (TAAAA) 

motif within a UNE repetitive element. ((H. Chen i. W. Lowther 1 J 

D Avramopoulosi. S. H AntonarakisiA.)) i Center for Medical Genetics and 

2 Graduate Program in Medical Genetics . The Johns Hopkins University 

School of Medicine . Baltimore . Man/land 21287-3914. 

We report the isolation and characterization of a polymorphic 
pentanucleotide repeat (TAAAA)n, which was ™P ped , i° h 4 uma " 
chromosomes X and Y (locus DXYS156) by PCR amplrfication of DNA from a 
commercially available monochromosomal somatic cell hybnd panel 
(NIGMS panel 2). The (TAAAAJn repeat of locus DXYS156 occurs within a 
human LINE element at a position where the consensus sequence contains 
a single TAAAA motif (This single TAAAA sequence occurs at nucleotides 
4284 to 4288 of the UNE sequence). In 72 unrelated CEPH individuals 
seven alleles were detected which ranged in size from 125 to 165 bp m 5 bp 
intervals. The two largest alleles (160 and 165 bp) were only observedin 
males which suggests that they were amplified from the Y chromosome. The 
other 5 alleles were present in two copies in females, and in a single copy in 
males, which suggests that they were amplified from the X chromosome. 
Locus DXYS156 was polymorphic in CEPH families with an observed 
heterozygosity in females of 46% (27 of 59). Linkage analysis with DNA 
markers on the X chromosome revealed significant lod scores for a location 
of DXYS156 close to markers DXS1002 (9=0.000; Z=8.43). DXYS1X (9 
=0 015- Z=17.3). DXS3 and PGK1 in the region of chromosome Xq13. ft 
appears that the alleles from X and Y always stay specific to the 
corresponding chromosome, which suggests that there are no crossovers or 
exchange of genetic material between these regions of X and Y, unlike in the 
pseudoautosomal regions. 
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Exclusion Happing of Complex Disorders: A Batter of Priorities? Nancy 
Sx« Carol K + . Brian Suarez*. -Dept. of Bed cine 0. of CM«9°< 
Chicago, IL, +Dept. of Psychiatry. Washington University. St. Louis. HO 

Conventional exclusion mapping of complex disorders with an unknown, 
r»n-Hendelian pattern of tranaisslon is controversial. To deUrnine 
Ser nod.lsal lowing for appreciable heterogeneity could be more 
useful in napping coeplex disorders. we have utilized three models (a 
ac-inant? Trecelsi^and an intermediate, maxima P«*£ran» 0.» 
lowing' for * bigh proportion of phenocopies 70* of those affected 
have a ion-susceptible genotype at the susceptibility locus )^ In 
♦u„-f»int analyses with these models, we consider loci with a ssxlsos 
JoTSort fo7any model (Zaax) > 3.4 (correction for using 3 models) to 
JfltnS [T.2eSibil.ty loci; we consider loci tobsve no current 
Priority for additional study if lod scores for all models are < -2.0 
for theta < 0 15 and Zmax < 0.40. The remaining loci would have 
PriorUyV additional study dependent on Zmax. This strategy was 
tested using data on nuclear families (1 parents, 4 children) 
ascertained through 2 affected sibs with disease susceptibility 
«nera1ed^erVvarlety of complex models; each family ff«' tf « 
"tvoed" at 100 fully informative marker loci, a ninimia of 4 and j 
dxEu. of ff Of which were linked to susceptibility loci (theta«0 or 
0.05). Heritability ranged fro. 50-100* and the °f " 

analyzed ranged from 200 to 350.. General conclusions include. 1) For 
diseases with 100% heritability and . moderate number °J v c °f ributir * 
loci f4-6) the strategy was quite successful at Identifying 
SlepJibiiity loci an7correSly "excluding- unlinked m«ta oci at 
sample sizes of 200 families. 2) For diseases with M* 
aUrg, number of contributing loci (10). half of the contributing loci 
were falsely -excluded". While loci cannot be formally "excluded as 
contributors tHomplex disorders, it is possible to set prio rUi" <«r 
additional studiesbased on results of analyses using models allowing 
for heterogeneity. 
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File: USPT 



DOCUMENT- IDENTIFIER: US 5837832 A 

TITLE: Arrays of nucleic acid probes on biological chips 



Brief Summary Text (9) : 

The present invention provides methods for making high-density arrays of 
oligonucleotide probes on silica chips and for using those probe arrays to detect 
specific nucleic acid sequences contained in a target nucleic acid in a sample . The 
invention also provides arrays of oligonucleotide probes on DNA chips, in which the 
probes have specific sequences and locations in the array to facilitate identification 
of a specific target nucleic acid. In another aspect, the invention provides methods 
for detecting whether one or more specific sequences of a target nucleic acid in a 
sample varies from a previously characterized sequence or reference sequence. The 
methods of the invention can be used to detect variations between a target and 
reference sequence, including single or multiple base substitutions, and deletions and 
insertions of bases, as well as detecting the presence, location, and sequence of 
other more complex variations between a target and reference sequence in a nucleic 
acid. 

Drawing Description Text (10) : 

FIG. 9 shows the human mitochondrial genome ; "O.sub.H " is the H strand origin of 
replication, and arrows indicate the cloned unshaded sequence. 

Drawing Description Text (11) : 

FIG. 10 shows the image observed from application of a sample of mitochondrial DNA 
derived nucleic acid (from the mt4 sample ) on a DNA chip. 

Drawing Description Text (12) : 

FIG. 11 is similar to FIG. 10 but shows the image observed from the mt5 sample . 
Drawing Description Text (13) : 

FIG. 12 shows the predicted difference image between the mt4 and mt5 samples on the 
DNA chip based on mismatches between the two samples and the reference sequence. 

Drawing Description Text (14) : 

FIG. 13 shows the actual difference image observed for the mt4 and mt5 samples . 
Drawing Description Text (19) : 

FIG. 18 shows the fluorescence image produced by scanning the chip described in FIG. 
17 when hybridized to a sample . 

Detailed Description Text (12) : 

The DNA chips of the invention have a wide variety of applications. In one embodiment, 
the DNA chip is used to select an optimal probe from an array of probes. In this 
embodiment, an array of probes of variable length and sequences is synthesized and 
then hybridized to a target nucleic acid of known sequence. The pattern of 
hybridization reveals the optimal length and sequence composition of probes to detect 
a particular mutation or other specific sequence of nucleotides. In some 
circumstances, i.e., target nucleic acids with repeated sequences or with high G/C 
content, very long probes may be required for optimal detection. In one embodiment for 
detecting specific sequences in a target nucleic acid with a DNA chip, repeat 
sequences are detected as follows. The chip comprises probes of length sufficient to 
extend into the repeat region varying distances from each end. The sample, prior to 



I of 6 



7/22/02 12:48 PM 



Record Display Form 



http://westbre: 8002/biu^ 



hybridization, is treated with a labeled oligonucleotide that is complementary to a 
repeat region but shorter than the full length of the repeat. The target nucleic is 
labeled with a second, distinct label. After hybridization, the chip is scanned for 
probes that have bound both the labeled target and the labeled oligonucleotide probe; . 
the presence of such bound probes shows that at least two repeat sequences are 
present . 

Detailed Description Text (50) : 

To demonstrate clinical application of the DNA chips of the invention, the chips were 
used to study and detect mutations in nucleic acids from genomic samples . Genomic 
samples from a individual carrying only the wild-type gene and an individual 
heterozygous for .DELTA. F508 were amplified by PCR using exon 10 primers containing 
the promoter for T7 RNA polymerase. Illustrative primers of the invention are shown 
below. 

Detailed Description Text (58) : 

The present invention illustrates these advantages by providing DNA chips and 
analytical methods for detecting specific sequences of human mitochondrial DNA. In one 
preferred embodiment, the invention provides a DNA chip for analyzing sequences 
contained in a 1.3 kb fragment of human mitochondrial DNA from the "D-loop" region, 
the most polymorphic region of human mitochondrial DNA. One such chip comprises a set 
of 2 69 overlapping oligonucleotide probes of varying length in the range of 
9.fwdarw.l4 nucleotides with varying overlaps arranged in . about . 600 . times . 600 micron 
features or synthesis sites in an array 1 cm. times. 1 cm in size. The probes on the 
chip are shown in columnar form below. An illustrative mitochondrial DNA chip of the 
invention comprises the following probes (X, Y coordinates are shown, followed by the 
sequence; "DL3 " represents the 3 • -end of the probe, which is covalently attached to 
the chip surface.) 

Detailed Description Text (59) : 

No probes were present in positions X, Y=0, 12 to X, Y=4, 12; X, Y=0, 13 to X, Y=4, 
13; X, Y=0, 14 to X, Y=4, 14; X, Y=0, 15 to X, Y=4, 15; X, Y=0, 16 to X, Y=4 , 16; The 
length of each of the probes on the chip was variable to minimize differences in 
melting temperature and potential for cross -hybridization. Each position in the 
sequence is represented by at least one probe and most positions are represented by 2 
or more probes. As noted above, the amount of overlap between the oligonucleotides 
varies from probe to probe. FIG. 9 shows the human mitochondrial genome ; "O.sub.H " is 
the H strand origin of replication, and arrows indicate the cloned unshaded sequence. 

Detailed Description Text (61) : 

The sample nucleic acid was hybridized to the chip in a solution composed of 
6.times.SSPE, 0.1% Triton-X 100 for 60 minutes at 15. degree. C. The chip was then 
scanned by confocal scanning fluorescence microscopy. The individual features on the 
chip were 588 . times . 588 microns, but the lower left 5. times. 5 square features in the 
array did not contain probes. To quant itate the data, pixel counts were measured 
within each synthesis site. Pixels represent 50. times. 50 microns. The fluorescence 
intensity for each feature was scaled to a mean determined from 27 bright features. 
After scanning, the chip was stripped and rehybridized; all six samples were 
hybridized to the same chip. FIG. 10 shows the image observed from the mt4 sample on 
the DNA chip. FIG. 11 shows the image observed from the mt5 sample on the DNA chip. 
FIG. 12 shows the predicted difference image between the mt4 and mt5 samples on the 
DNA chip based on mismatches between the two samples and the reference sequence (see 
Anderson et al., 1981, Nature 290: 457-465, incorporated herein by reference). FIG. 13 
shows the actual difference image observed. 

Detailed Description Text (66) : 

FIG. 17 provides a 5' to 3' sequence listing of one target corresponding to the probes 
on the chip. X is a control probe. Positions that differ in the target (i.e., are 
mismatched with the probe at the designated site) are in bold. FIG. 18 shows the 
fluorescence image produced by scanning the chip when hybridized to this sample . About 
95% of the sequence could be read correctly from only one strand of the original 
duplex target nucleic acid. Although some probes did not provide excellent 
discrimination and some probes did not appear to hybridize to the target efficiently, 
excellent results were achieved. The target sequence differed from the probe set at 
six positions: 4 transitions and 2 insertions. All 4 transitions were detected, and 
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specific probes could readily be incorporated into the array to detect insertions or 
deletions. FIG. 19 illustrates the detection of 4 transitions in the target sequence 
relative to the wild-type probes on the chip. 

Detailed Description Text (67) : 

These results illustrate that longer sequences can be read using the DNA chips and 
methods of the invention, as compared to conventional sequencing methods, where 
reading length is limited by the resolution of gel electrophoresis. Similar results 
were observed when genomic DNA samples were prepared from human hair roots . 
Hybridization and signal detection require less than an hour and can be readily 
shortened by appropriate choice of buffers, temperatures, probes, and reagents. In 
principle, longer sequence reads can be obtained than by conventional sequencing, 
where reading length is limited by the resolution of gel electrophoresis. 

Detailed Description Text (69) : 

P53 is a tumor suppressor gene that has been found to be mutated in most forms of 
cancer (see Levine et al, 1991, Nature 351: 453-456, and Hollstein et al . , 1991, 
Science 253: 49-53, each of which is incorporated herein by reference). In addition, 
there is a hereditary syndrome, Li-Fraumeni, in which individuals inherit mutant 
alleles of p53 and tend to have cancer at relatively young ages (Frebourg et al . , 
1992, PNAS 89: 6413-6417, incorporated herein by reference) . During the development of 
a cancer, p53 is inactivated. The course of p53 inactivation generally involves a 
mutation in one copy of p53 and is often followed by deletion of the other copy. After 
p53 is inactivated, chromosomal abnormalities begin to appear in tumors . In the best 
understood form of cancer, colorectal cancer, well over 50%, perhaps 80%, of all 
patients with tumors have p53 mutations. In addition, p53 mutations have been found in 
a high proportion of lung, breast, and other tumors (Rodrigues et al., 1990, PNAS 87: 
7555-7559, incorporated herein by reference) . According to data presented by David 
Sidransky (1992 San Diego Conference) , over 400 mutations in p53 are known. 

Detailed Description Text (70) : 

The p53 gene spans 20 kbp in humans and has 11 exons, 10 of which are protein coding 
(see Tominaga et al., 1992, Critical Reviews in Oncogenesis 3: 257-282, incorporated 
herein by reference) . The gene produces a 53 kilodalton phosphoprotein that regulates 
DNA replication. The protein acts to halt replication at the Gl/S boundary in the cell 
cycle and is believed to act as a "molecular policeman," shutting down replication 
when the DNA is damaged or blocking the reproduction of DNA viruses (see Lane, 1992, 
Nature 358: 15-16, incorporated herein by reference). There is substantial interest in 
the cancer research community in analyzing p53 mutations. The NCI is currently funding 
contracts to characterize the p53 mutation spectra caused by various carcinogens. In 
addition, there are research projects which involve sequencing p53 from spontaneously 
arising tumors . A major resource in these studies is the huge supply of biopsy 
material stored in paraffin blocks. Also, there are projects which are aimed at 
analyzing the relationship between the particular mutation in p53 and the functioning 
of the resulting protein. Furthermore, there are projects looking at the germline 
inheritance of p53 mutations and the development of cancer. The present invention 
provides useful DNA chips and methods for such studies . 

Detailed Description Text (71) : 

In addition, the present invention also provides a diagnostic test kit and method and 
p53 probes immobilized on a DNA chip in an organized array. Currently available 
diagnostic tests for cancer typically have a sensitivity of about 50%. The present 
invention provides significant advantages over such tests, and in one embodiment 
provides a method for detecting cancer-causing mutations in p53 that involves the 
steps of (1) obtaining a biopsy, which is optionally fractionated by cryostat 
sectioning to enrich tumor cells to about 80% of the total cell population. The DNA or 
RNA is then extracted, amplified, and analyzed with a DNA chip for the presence of p53 
mutations correlated with malignancy. 

Detailed Description Text (76) : 

When a target with a different one base substitution is hybridized the complementary 
set of probes has the highest signal (see pictures 2, 3, and 4 in FIG. 22 and graphs 
2, 3, and 4 in FIG. 23) . In each case, the probe set with no mismatches with the 
target has the highest signals. Within a 12-mer probe set, the signal was highest at 
position 6 or 7. The graphs show that the signal difference between 12-mer probes at 
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the same X ordinate tended to be greatest at positions 5 and 8 when the target and the 
complementary probes formed 10 base pairs and 11 base pairs, respectively. Because 
tumors often have both WT and mutant p53 genes, mixed target populations were also 
hybridized to the chip, as shown in FIG. 24. When the hybridization solution consisted 
of a 1:1 mixture of WT 12-mer and a 12-mer with a substitution in position 7 of the 
target, the sets of probes that were perfectly matched to both targets showed higher 
signals than the other probe sets. 

Detailed Description Text (79) : 

For sequencing, the p53 DNA can be cloned from the sample or directly amplified from 
genomic DNA by PCR. If genomic PCR is used, then the DNA can be diluted prior to 
amplification so that a single copy of the gene is amplified. For diagnostic purposes, 
the genomic DNA can be isolated from a tumor biopsy in which the tumor cells may be 
the majority population. As noted above, the proportion of tumor cells in a sample can 
be enriched by cryostat sectioning. DNA can also be isolated and amplified from tumor 
samples stored in paraffin blocks. 

Detailed Description Text (80) : 

The p53 DNA in the sample can be amplified by PCR (although other amplification 
methods can be used) using 3-4 primer pairs generating amplicons of <3 kbp each. 
Illustrative primers of the invention for amplifying exon 5 of the p53 gene are shown 
below (B is biotin; F is fluorescein) . 

Detailed Description Text (90) : 

The invention is illustrated below with examples of DNA chips comprising very large 
arrays of DNA probes to "resequence" p53 target nucleic acid in a sample . To analyze 
DNA from exon 5 of the p53 tumor suppressor gene, a set of overlapping 17-mer probes 
was synthesized on a chip. The probes for the WT allele were synthesized so as to tile 
across the entire exon with single base overlaps between probes. For each WT probe, a 
sets of 4 additional probes, one for each possible base substitution at position 7, 
were synthesized and placed in a column relative to the WT probe. Exon 5 DNA was 
amplified by PCR with primers flanking the exon. One of the primers was labeled with 
fluorescein; the other primer was labeled with biotin. After amplification, the 
biotinylated strand was removed by binding to streptavidin beads . The f luoresceinated 
strand was used in hybridization. 

Detailed Description Text (92) : 

As the diagram indicates, the miscalled bases are from the low intensity areas of the 
image, which may be due to secondary structure in the target or probes preventing 
intermolecular hybridization. To diminish the effects due to secondary structure, one 
can employ shorter targets (i.e., by target fragmentation) or use more stringent 
hybridization conditions. In addition, the use of a set of probes synthesized by 
tiling across the other strand of a duplex target can also provide sequence 
information buried in secondary structure in the other strand. It should be 
appreciated, however, that the pattern of low intensity areas that forms as a result 
of secondary structure in the target itself provides a means to identify that a 
specific target sequence is present in a sample . Other factors that may contribute to 
lower signal intensities include differences in probe densities and hybridization 
stabilities . 

Detailed Description Text (93) : 

These results demonstrate the advantages provided by the DNA chips of the invention to 
genetic analysis. As another example, heterozygous mutations are currently sequenced 
by an arduous process involving cloning and repurif ication of DNA. The cloning step is 
required, because the gel sequencing systems are poor at resolving even a 1:1 mixture 
of DNA. First, the target DNA is amplified by PCR with primers allowing easy ligation 
into a vector, which is taken up by transformation of E. coli which in turn must be 
cultured, typically on plates overnight. After growth of the bacteria, DNA is purified 
in a procedure that typically takes about 2 hours; then, the sequencing reactions are 
performed, which takes at least another hour, and the samples are run on the gel for 
several hours, the duration depending on the length of the fragment to be sequenced. 
By contrast, the present invention provides direct analysis of the PCR amplified 
material after brief transcription and fragmentation steps, saving days of time and 
labor . 
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Detailed Description Text (94) : 

An interesting clinical application for the characterization of heterozygous mutations 
with DNA chips is as follows. Individuals with germline cancer mutations have a very- 
high risk for secondary tumors after treatment by irradiation. About 10% of all cancer 
patients may have germline mutations for p53 or other tumor suppressor genes. Thus, 
before deciding on a treatment modality, a physician could use the method and DNA 
chips of the invention to test for a germline suppressor gene mutation. 

Detailed Description Text (98) : 

The present invention provides DNA chips for detecting the multiple mutations in the 
HIV RT gene associated with resistance to different therapeutics. These DNA chips will 
enable physicians to monitor mutations over time and to change therapeutics if 
resistance develops. The DNA chip will provide redundant confirmation of conserved HIV 
RT and other gene sequences, and the probes on the chip will tile through, with 
overlap, in important mutational hot spot regions. The chip will optionally have 
probes that span the entire coding region of the RT and optionally the genes for other 
HIV proteins, such as coat proteins. HIV target nucleic acid can be isolated from 
blood samples (peripheral blood lymphocytes or PBMC) and amplified by PCR, primers for 
which are shown in the table below. 

Detailed Description Text (99) : 

The HIV RT gene chips of the invention, as well as the CF, mtDNA, and p53 DNA chips of 
the invention, illustrate the diverse application of the methods and probe arrays of 
the invention. The examples that follow describe methods for preparing nucleic acid 
targets from samples for application to the DNA chips of the invention and provide 
additional details of the methods of the invention. 

Detailed Description Text (129) : 

PCR amplification reactions are typically conducted in a mixture composed of per 
reaction: 1 .mu.l genomic DNA; 10 .mu.l each primer (10 pmol/.mu.l stocks); 10 .mu.l 
10. times. PCR buffer (100 mM Tris.Cl pH8.5, 500 mM KCl, i5 mM MgCl.sub.2); 10 .mu.l 2 
mM dNTPs (made from 100 mM dNTP stocks); 2.5 U Taq polymerase (Perkin Elmer 
AmpliTaq.TM. , 5 U/.mu.l); and H.sub.2 0 to 100 .mu.l. The cycling conditions are 
usually 40 cycles (94. degree. C. 45 sec, 55. degree. C. 30 sec, 72. degree. C. 60 sec) 
but may need to be varied considerably from sample type to sample type. These 
conditions are for 0.2 mL thin wall tubes in a Perkin Elmer 9600 thermocycler . See 
Perkin Elmer 1992/93 catalogue for 9600 cycle time information. Target, primer length 
and sequence composition, among other factors, may also affect parameters. 

Detailed Description Text (131) : 

For simple amplifications of short fragments from genomic DNA it is, in general, 
unnecessary to optimize Mg.sup.2+ concentrations. A good procedure is the following: 
make a master mix minus enzyme; dispense the genomic DNA samples to individual tubes 
or reaction wells; add enzyme to the master mix; and mix and dispense the master 
solution to each well, using a new filter tip each time. 

Detailed Description Text (133) : 

Removal of unincorporated nucleotides and primers from PCR samples can be accomplished 
using the Promega Magic PCR Preps DNA purification kit. One can purify the whole 
sample, following the instructions supplied with the kit (proceed from section IIIB, 
" Sample preparation for direct purification from PCR reactions") . After elution of the 
PCR product in 50 .mu.l of TE or H.sub.2 O, one centrifuges the eluate for 20 sec at 
12,000 rpm in a microfuge and carefully transfers 45 .mu.l to a new microfuge tube, 
avoiding any visible pellet. Resin is sometimes carried over during the elution step. 
This transfer prevents accidental contamination of the linear amplification reaction 
with "Magic PCR" resin. Other methods, e.g. size exclusion chromatography, may also be 
used. 

Detailed Description Text (154) : 

For obtaining genomic DNA from human hair, one can extract as few as 5 hairs, 
including hair roots. On a clean and sterile surface, one places the hair on a piece 
of parafilm, and after wiping a new razor blade with EtOH cutting off the roots, the 
roots are transferred to a 1.5 mL microfuge tube using a pair of Millipore forceps 
cleaned with EtOH. Add 500 .mu.l (10 mM Tris.Cl pH8.0, 10 mM EDTA, 100 mM NaCl, 2% 
(w/v) SDS, 40 mM DTT, filter sterilized) to the sample . Add 1.25 .mu.l 20 mg/ml 
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proteinase K (Boehringer) Incubate at 55. degree. C. for 2 hours, vortexing once or 
twice. Perform 2. times. 0.5 mL 1:1 phenol : CHC1 . sub . 3 extractions. After each 
extraction, centrifuge 12,000 rpm 5 min in a microfuge and recover 0.4 mL supernatant. 
Add 35 .mu.l NaAc pH5.2 plus 1 mL EtOH. Place sample on ice 45 min; then centrifuge 
12,000 rpm 30 min, rinse, air dry 30 min, and resuspend in 100 .mu.l TE. 

Other Reference Publication (13) : 

M.S. Chee et al . , Towards Sequencing Mitochondrial DNA Polymorphisms by Hybridization 
to a Custom Oligonucleotide Probe Array, American Society of Human Genetics 4 3rd 
Annual Meeting, Oct. 5-9, 1993, New Orleans, LA. 
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